Studying from the characteristics of the two stagesin the high-tech industry, combining with the practice and deficiency of the actual measurement, wesummarize China's high-tech industry innovation efficiency calculation methodsand explore the one of DEA methodin depth to construct a new index system, on which a new internet DEA model (a methodological innovation) is constructed. This new model can be applied to get overall efficiency and the efficiency of the two phases in high-tech industry R&D activities. In the end, the article shows the application of this model: the ability to analyze China's high-tech industrial innovation efficiency and the efficiency of high-tech industry's R&D activity in different regions and will have implications for the governmental policy-making.
Introduction
High-tech industry is a key and strategic industry in China, which takes a leading role to promote innovation and technology upgrading. Its competitiveness lies in the integration and rapid flow of technological innovation with all sorts of resources. In the high-tech industry, R&D innovation activities tend to be regarded as the most important driving force for high-tech development, but China's current relevant industrial policies is always on macro-level, such as the policy of increasing the overall input of governmental R&D funding, or introducing favorable tax policy to enterprises, neither is in connection with characteristics of existing stage of the high-tech industry nor allocating the resources efficiently, resulting in deficient government devotion and inefficiency, low capacity to transferring existing scientific and technological achievements into productivity in industrial R&D process and other defects in high-tech fields at present.
The consequences of the drawbacks mentioned above are always reflected in the statistics. According to the "Global Competitiveness Report 2012-2013" (2013) , the GDP of China is ranked 2nd in the world, the technological innovation 20th-30th, the technology application 71th-105th. Unbalanced development of GDP and technological innovation, and that of technological innovation ability and technical application may bring about new risk. With the growth of high-tech, technological innovation has become the key factor in a long-term sustainable development, which is influential in regional economic growth and regional competitiveness. On condition that the innovative resources input are limited, a very important way to improve self-renovation capability is to gain more innovative fruit, which requires high-efficiency in technological innovation industry. In the process of enhancing the technological innovation efficiency, firstly we should know how to evaluate the efficiency of technological innovation. If the efficiency of innovation unit cannot be measured, wecannotdefine the innovation unit, nor find out the reasons for low efficiency of innovative resources application, let alone setting higher goals for innovation achievement. During the Technological innovation, from the generation of high-tech to its applications and lastly to commercialization, different innovative factors are of diverse influences and play different roles in different stages, so that characteristics in different stages might be different as well. Generally speaking, when we apply efficiency evaluation model (especially DEA model) to evaluate the high-tech industrial technology innovation input and output efficiency, it is necessary for us to pay more attention to the compatibility of input and output generated in different stages of technological innovation.
Literature Review
In recent years, the two high-tech efficiency calculation methods of overall analysis and phase analysis have been commonly adopted. More Chinese scholars choose the latter one of phase analysis and divide the high-tech into two phases: the high-tech R&D phase and the high-tech digestion and absorption phase. Besides, the research emphasis lies in specific aspects of industrial development but not the general aspects. Specifically, the high-tech R&D is the process that starts from innovative ideas. The research organization employs appropriate methods and means, using certain material in technical route, coming up with new varieties, new technologies, new services ;Technology digestion and absorption is the phase that enterprises make an improvement on technology patents and inventions , applied which to the production. The two phases of R & D and innovation digestion and absorption are inseparable. In China, R&D phase always occur in research institutes and universities, and in enterprises' R&D department, and the second phase of technology digestion and absorption always occur in the enterprises. The efficiency of the twophases (especially innovation efficiency of R&D activities in the first phase, directly affects growth of high-tech industries) is the object of study and a major focus of this paper.
Econometric circles advocate theparametric and non-parametric Frontiers Methods to measure the productive Efficiency. The representatives are stochastic frontier approach and data envelopment analysis, both of which have their own advantages and limitations. Aigner, Lovell, Schmidt and Broeck proposed their own stochastic frontier model independently.In the stochastic frontier model, they load a random error term on the frontier besides the existing extraneous variable of technical Inefficiency. In the beginning, people think it is impossible to estimate the technical efficiency of each evaluation unitin the stochastic frontier model, and they can only give an average evaluation to the overall units, while Battese and Coelli further get conditional mathematical expectation and optimum estimation of technical efficiency for each evaluation unit.
The data envelopment analysis (DEA) is a representative of non-parametric frontier method. Saaty A. Charnes, W. W. Cooper and E. Rhodes are the first oneswhopropose a method called data envelopment analysis (DEA) in 1978, which is used to evaluate relative effectiveness for sectors. Their first model was named the CCR model.From the perspective of the production function, this model is applied to rate the efficiency of DMU with multiple inputs and outputs. Banker, Charnes and Cooper (1988) (2004): E-DEA model. In order to further estimate the "effective production frontier", Charnes, Cooper and Wei Quan-ling (1986) , made a research on a case with an infinite number of decision-making units, and got a new data envelopment model-CCW model.
Comparatively speaking, stochastic frontier model (SFA) only can evaluate the efficiency of the production process generating single-output, while non-parametric model can evaluate multi-output production process and single-output one. Because of diversity and complexity of the inputs and outputs in high-tech industry, More Chinese scholars choose DEA model to analysis the efficiency. In the past three decades, Chinese scholars have made a series innovative research on the high-tech industry with DEA, andmake a breakthrough in input-output analysis. Not only the macro-leveled input and output analysis, but also they make multi-stage efficiency analysis by combining value chain with technology transferring chain. Zheng Jian, Ding Yun long (2008) 
Improvements of Existing Models and Establishment of New Model

Defects of Existing Models
In practice, technological R & D and technological assimilation are the two phases in the course of production, during which the R&D activities take effect, therefore, it is unfeasible to classify R & D activities into any of the two phases. If weclassified it to one certain stage, it would be not real to the reality norallocate resources effectively. Besides, in this case, it would be not accurate for the calculated result of the input-output efficiency. The inaccuracy of efficiency is caused by CCR model, because the characteristic of CCR model is that the factors of input-outputin the two stages must be the same, while the factors are not identical in practice in the two stages. In this article, a new DEA model isgenerated on the base of reality. When selecting factors, I take all the factors in the two phases that mentioned in the former literatures into consideration, combining with the functions of each factor in the actual innovation activities to establish a new index system. The factor of R&D activity is characterized by "full-time equivalent of R&D personnel" and "intramural expenditure on R&D", which simultaneously work in the phases of technology R&D stage and technology digestion and absorption stage. The input-output model is shown asfollows:
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A new Network DEA Model
In this section, we build a network DEA model which is based on the two-stage input and output index system, to estimate the efficiency when certain inputs are used in the two phases at the same time. Suppose there are n decision-making units, set thejth DMU as DMUj (j=1,..., n). Each DMUj has m kinds of inputs. 
In the case of constant returns to scale, we measure the first and second stages of the efficiency by the model (1) and (2) 
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Model (1) measures the efficiency of the first stage, and model (2) measures the efficiency of the second stage. These two models are independent, which do not consider the relationship between each other. In order to build the relationship between the two stages, in this paper, we want to measure the performance of the two stages through the weighted average efficiency score, which can be seen in the formulate (3). 
Where 1 
Where 1 w and 2 w represent the importance or contribution of the first stage and the second stage.
represents the total amount of resources. (1 )
represent the absolute value of resource in the first and the second stage respectively. Then, we can transform formula (3)
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According to the optimal value of model (5), we can gain the efficiency of the first stage,
, andthe second stage's efficiency, i.e. 
The Application of the Model
The referencedata are selected from "China Statistics Yearbook on High Technology Industry" and the calculation is on the ground of the data of five first-class high tech industries in the past 15 years recorded in the Yearbook. By the inputting data and MATLAB 9.0, we get the innovation efficiency of the high-techindustries.
(Synthesizing the relevant papers of other scholars) IS the overall innovation efficiency of the industry as E, the first phase of the innovation efficiency as E1, the second phase of the innovation efficiency as E2 and sequencethe average value of E, E1 and E2 by year. I also set K = E2/E1. K represents the ratioof efficiency E2 andE1. It can measure the difference between efficiency of an industry technology digestion and absorption stage and that of the technology research and development stage, in other words, it can indicate the coordination degree of high technology industry. From Table 2 , we can get the data ofthe efficiencyof the top-five high-tech industries (E, E1, E2) as well as coordination degree (K), from which we can see that the overall efficiency of the industry "Manufacture of Computers and Office equipment" is as high as 0.87, the efficiency in the first and second phases of this industry tops as well, while the efficiency of the industry "Manufacture of Aircrafts and Spacecrafts" is the lowest; other three industries at the middle level. From the data, we can also find that "K" for "Manufacture of Computers and Office Equipment" is 1.4, indicating that for this industry, technology digestion and absorption is muchmore developed than technology R&D. "K" for "Manufacture of Aircrafts and Spacecrafts", "Manufacture of Electronic Equipment and Communication Equipment" is around 1, indicating the R&D achievement in the first stage can be applied in the second stage, which means the advanced technology can be turned into productive force. In the industry of "Manufacture of Medicines" and "Manufacture of Medical equipment and Measuring Instrument", "K" is far less than 1, indicating that digestion and absorption capacity of these two industries is relatively weak.
There are many reasons for the ranking as above.The industry of "Manufacture of Computers and Office Equipment" was the first that has been introduced to China and has developed for more than thirty years, for which the market extends abroad. Comparatively speaking, the industry of "Manufacture of Medical equipment and Measuring Instrument" was introduced to China in a rush, so that the market is immature. As the representative of the private "Manufacture of Electronic Equipment and Communication Equipment" enterprisein China, HUAWEI is still building itself in technological capability. "Manufacture of Aircrafts and spacecrafts Aerospace" is the key industry that the state needs to support and cultivate to some degree, and it will takes more time for the development. In the near future, the state will be expected to increase investment in resources of innovation.
Conclusions and Prospect
The traditional DEA model is based on the whole inputs and outputs, while the new network DEA model is based on the actual production which considering the internal structure.The whole process is divided into two parts: "R&D" stage and "technology digestion and absorption" stage. The latter model classified the former's inputs and outputs into each stage. Compared to the traditional DEA models, this new model improves both the www.ccsenet.org/ijbm
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This paper reviews the development of the DEA and sorts out the history of many scholars in using DEA method to estimate the efficiency of technological innovation, and summarizes the literature written by Chinese scholars on the accumulation of efficiency of technological innovation of high-tech industry. Besides, by analyzing Mare and Lei Yong's CCR model and making a research on rationality of the input-output index system of their model, I establish a newtwo-staged index system that is much more practical by integrating the actual characteristics of high-tech industry. Moreover, I make a reasonable assumption on the DMU so as to build a new DEA model whichcan be used to calculate the efficiency of the two stages and the overall efficiency.
Overall, this model isan efficiency-calculation method which is designed in connection with the Chinese high-tech industry characteristics, so that it is practicalin measuring R & D efficiency of the overall innovation in high-tech industry. 
